Extracellular: intracellular and subcellular concentration gradients of thiols.
Chinese hamster V79 cells in Eagle's minimum essential medium in vitro at room temperature were incubated with the aminothiol, WR-1065, or glutathione (GSH) at extracellular concentrations of approximately 1 mmol dm-3. Average intracellular concentrations of GSH, cysteine, and WR-1065 were measured by high performance liquid chromatography, and the effective reducing environment near DNA probed by staining the cells with acridine orange (AO) and measuring the delayed fluorescence. Exposure to either thiol resulted in a rapid, 10-fold increase in average intracellular cysteine concentrations (to about 1 mmol dm-3). Adding extracellular GSH after prior depletion of GSH by treatment with L-buthionine sulfoximine (BSO) did not restore intracellular GSH, but intracellular cysteine was elevated 10-fold. These results are ascribed to thiol/disulfide exchange with cystine in the medium. WR-1065 slowly concentrated intracellularly to approximately 160% of the extracellular concentration. Chemical conjugation of GSH in cells decreased the reducing environment near DNA, but BSO treatment altered the uptake of AO. The electrostatic attraction of WR-1065 toward isolated DNA was markedly affected by ionic strength.